Histone H1 kinase activity during in vitro fertilization of pig follicular oocytes matured in vitro.
The present study was conducted to clarify the relationship between histone H1 kinase (H1K) activity and events associated with in vitro fertilization of pig follicular oocytes matured in vitro. Histone H1 kinase has been shown to be homologous with a maturation promoting factor (MPF). Cumulus-oocyte complexes obtained from prepubertal gilts were cultured for 46 h in a modified Waymouth's MB752/1 medium and were then inseminated in vitro with frozen-thawed and preincubated epididymal boar spermatozoa. At 4, 6, 8 and 10 h post insemination, the oocytes were stained with 10 microg/ml Hoechst-33342 and examined under a fluorescent microscope for the stage of fertilization, according to morphological changes of oocyte nuclear chromatin and the extent of sperm penetration. Sperm penetration was observed to occur within 4 h post insemination (20.5%), and the percentage of fertilized oocytes increased (P < 0.01) to 72.9% at 8 h post insemination. Pronuclear formation was observed from 6 h post insemination (3.3%) and the percentage increased (P < 0.01) to 46.8% at 10 h post insemination. In each examination period, H1K activities in unfertilized oocytes at metaphase-II remained unchanged (112.0 fmol/h/oocyte) and were higher (P < 0.01) than those in fertilized oocytes (30.1 fmol/h/oocyte). The H1K activity in fertilized oocytes such as oocytes emitting a second polar body, oocytes with an enlarging sperm head(s) and oocytes with multiple pronuclei did not differ significantly. These results suggest that MPF in pig oocytes is inactivated shortly after sperm penetration and is maintained at the basal level throughout pronuclear formation.